Effect of thioloxidant diazene dicarboxylic acid bis-(N'-methylpiperazide) (DIP) on 45Ca2+ net uptake into rat pancreatic islets.
The effect of DIP (an oxidant of glutathione) on 45Ca2+ net uptake induced by a variety of stimulators of insulin secretion was studied in rat pancreatic islets. In addition the effect of exogenous glutathione (GSH) on 45Ca2+ net uptake in response to glucose was tested. DIP (0.1 mM) inhibited the increase of 45Ca2+ net uptake in the presence of glucose (16.7 mM) and glyceraldehyde (10 mM). A similar inhibitory effect could be demonstrated, when 45Ca2+ net uptake was enhanced by tolbutamide (100 micrograms/ml), glibenclamide (0.5 micrograms/ml), b-BCH (20 mM), 2-ketoisocaproate (20 mM), arginine (20 mM) in the presence of 3 mM glucose or by high extracellular potassium (20 mM). The increase of 45Ca2+ net uptake stimulated by leucine (20 mM) plus glucose (3 mM) was further augmented by DIP. Exogenous GSH did not affect 45Ca2+ net uptake in the presence of (5.6-16.7 mM) glucose. It is suggested that 45Ca2+ net uptake of pancreatic islets depends on the redox state of islet thiols regardless of whether uptake is promoted via inhibition of potassium efflux (nutrients, sulfonylureas) or by high potassium and arginine. The voltage sensitive calcium-channel is the site of action of critical thiols. It is possible that these thiols are localized at the inner side of the plasma membrane.